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(54) THIN-FILM TRANSISTOR AND SEMICONDUCTOR N 
(57)Abstract: 

PROBLEM TO BE SOLVED: To improve mobility, heat 
resistance and stability against oxidation and 
photooxidation by employing a specified condensed ring 
organic material as the semiconductor material for thin- 
film transistor. 

SOLUTION: In a TFT device 10 having an organic 
semiconductor compound layer 40, the organic 
compound has a structure indicated by formula I or II or 
the anisotropic structure thereof. In the formula, X 
represents oxygen, amine or sulfur. The organic 
semiconductor compound layer 40 is formed over a 
dielectric layer 30, and spatially separated contacts 32, 
33 are formed directly on the dielectric layer 30. It is so 
constituted that the organic semiconductor compound 
layer 40 is sandwiched between two spatially separated 
contacts 32, 33. The device 40 has a on/off ratio which 
is larger than 102 at 20° C. In order to obtain a device 
having a desired on/off ratio, the field effect mobility of 
the organic compound is set higher than 10-3 cm2/Vs, 
and the conductivity is set smaller than about 10-6 S/cm 



LEGAL STATUS 
[Date of request for examination] 07-01 .2000 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 




http://www1 9.ipdl.jpo.go.jp/PA1 /result/detail/main/wAAAuzairzDA41 1 1 95790P1 .... 2004/01 /1 6 



J (2004/01/16) 




41999042009919 5 790 



09)B*H#fFJt (jp) 02) Q |f] |^ & (a) <.n)towmm&mm^ 

1-195790 

(43)^18 B ^11^(1999)7^210 



(5i)intci. e mmn fi 

H 0 1 L 29/786 H 0 1 L 29/78 6 1 8 B 

51/00 29/28 



m&m& ItjRJfiOSlO OL (± 9 H) 



(2i)mp«# 


1*H¥lO-295074 


(7DU1ISA 


596092698 








Jl—±>b t-ZJUV—X -r>3-jtf 


(22)ftiKB 


¥j£l0*p (1998) 10J3 160 












7*D#-&#H. 07974-0636 Cta.— S> 


(31)«5fc«a-3gfHt 


0 8/9 5 1 7 7 9 






(32)«JfeB 


1997^10^160 




fi=a- 600 


(33>«$fe«£KB 


*S (US) 


(72) mm 










7^U*-S*H 07901 -zl-v^— -> 
















135 






(74)f$SA 


#a± hse je* (*n«) 











(54) B«9go>«.$w *!Sh5>5?x ; $'Rr«liSh7>^x^ffi#J!i^8 



(57) imm «ke*) 

**JR^«r» 2 ~» 1 8t 

m^m-mt-tm^n^m^WiA i*, io- 3 cm 2 /v 

si9*f<, it$l«fillO- , S/cmi5fiK C 
tv t> <Dtt K. i>* h # h ix 5 i$J^ 7 4 iv A. f '<4 * <D * S/ 
X~7ltn* 'M<i{)iBl0 0t-*)5. 



(3) 



WBflSFl 1-195790 



3 

*T?fcSjSdS*rf fettSo *G>*H4 

[0 0 0 3] «^TFTOiHHHmi Lt, a 
*©*«*m*Hft**tuTv^ y^rt^y 

4: LTftSgStu-tl^So Garnier.F.^tC^S r = 

*J [Synth. Met., Vol. 45. pl63(199l)] ^T«¥^ 

flctt-fl-fc Ltft7xy^y ^~assyg£tu-tv>s 0 

^fc, Laquindanum, J. , tg{Z£Z> r^flctf^-r^ ^ 
:/u -/ ^ i 3/^^-7 a V^J [Adv. Mate 

r., vol.9,p.36 (1997) ] t^*3V\-Cfi v ^^✓^^7 

[0 0 0 4] ^t, Laquindanum, J. , *{:J:5 
ir >?»flt h 5 * rtO#lb«<0»lBttiBKj [Che 

m. Mater. , Vol. 8, p. 2542 (1 9 9 6) ] Xfc* -O^i? 

[0 0 0 5] *-/V»ifi^«H4ttl-C, TFT(^t 

W&k LTte, Bao,.Z*?f;iJ:£ r^^^uv-r^vtci 
5iRIMbft<:«IA.fcmmJMtA b ? \ [A PP 

1. Phys. Lett. Vol. 69, p. 3066 (1 9 9 6) ] -CSK6§tU 

tv^s^^pi/r^vdsfif fetus, r^ibS 

J frr7)Vt£\sV'jr\>'>f s 7— (regioregular) tf}) (^=^v- 
;^7xy) j [Appl.Phys. Lett. Vol. 69, p. 4108 (l 

9 9 6) ] xm-mztix^ztfv (r/^/^^-y^ 
>o *>mf fetuSo 

[0 0 0 6] 

[»W3fts«HfcUJ:5i:i-6«W] rtufe<o*f»r±, TF 

o*-eekA-rSw^3ds**fetu-cv^o #*uv^ft^ 

If^** (EP^<10" 6 S/cm) T*4"£< £ t>0. 0 
lcm 2 /V-S] CI fetu£ 0 9147//^ 

fcSfc, «tB^fef+#*tU. W<H2 0 0tWi 

[0 0 0 7] -O^-ir^te, mi cm 2 /V- 

S(0»ttft&Wi-5fc*#StuTV^ o L3&>U 
i? > ttt*«*a^** ic* tt lc< v ^ £ a> fe , -O-^-fe 
y o 7 ;u a S:*»d^ b 5 r t (ill L v \ ^/c, 
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t i^x.S 0 

[0 0 0 8] Sot, t*©^TFTfflOt»*» 

fttmt turves too. ^nt.stusi-^ 

[0 0 0 9] 

tu 5 «^f«WT* fe S o 
[ft 4] 




fc«U Xte, (O) , T>> (NHtf:liNCH 

3 ) , xnmm (s> -c*>9, *fc, >v ( syn -) ma 

(anti-) ftttfrfcSVM* h7^Itt^M<!:4o 

[0 0 10] Z.<D#K&. «&£turv>-ct>&< , *e 
»tft>J:v\ e»£tuT^£l§£\ Sl^iM^Lt 

/u&RXJ^r/^^^-yr/^^m^mif fetuSo l< 
(x) i^»»i-6j(S3»«*iw-T-±^«ifcaFtus. 

[0 0 11] ^*>*«4**ffW\ »«^TIBft («*) * 
Mrtotl^^SSA^ 0 . 0l-ftl fe >- 

f*. t«^M^7^^|j:, ^tufe<D*«^fe, 
^ t- ^ V ^Stfff, EP t>* L^^S^I- «toT 

[ooi2] *&m<D-mMMmic%>\,^xi^ &m*m 

flc7^/uA3fts»«d>fe»3t*tu, #*u<». 

tt2 5 0t:J:'9i5< , ^o, H*tU<tt**K<ott«g-e 
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2, K (2, 3Thio 

phene dicarboxaldehyde) (2 g, 14mmol) , p 
- h/Uxy^^i-yR* / t KU"- h (2m g) , & 
tfai^-U^j/y 3— A* (1. 9 6 g, 3 Ommo 1 ) £ 
MTK-^ifV- (2 5ml) i^P^L7t 0 CCO S 

(i 0%) -e«s»u s^*-e«c^bfc 0 r^a-^ 

^te, MgS0 4 fci; 9ft$s£ixfc c »b*tfc4riM* 
fi. 2, 3 - tf* (1, 3 -^y7>- 2 — r^) 

^^"7 3i ^ [2, 3-bis (1, 3-dioxolan-2-yl) thiophene] 
"Cfeofco wOft'&fete, J^T^3o<D^ft6T/l'=*VI' 
fl^ti/c/y Y^-y^Hry zxlIs : 2, 8-^'^ 
T> h7v?ft7x>, 2, 8 - K^V/UT > h 7 
^7^^ &U<2, 8-^^7V;V7yh7v?f 

[0 0 3 0] a. 2, 8-^^7yh7v?ft7 

2, 3 - 1*^ (i, 3-^y7y-2-^^) i-nr 

7x> (3g, 10. 3 mm o 1 ) £r££7k^ h ^ t: Kp 
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^/nt^^ffa- Kap*>«JMf#ttHa**# < ft 
[0 0 2 6] «3tfF*ttffl^Sfc*r±, a«Ift««E©»R 

J^o^fqlttOftV^ (well-ordered) V J /lsJ*&&£>tlZ> 

priett35sw<ft4. 

[0 0 2 7] ffiS^<^^^7^;^^ £ 
[0 0 2 8] *3MJ|K:«S, B*S^^-rS^r«^* 

fc£ 0 r ©tM^f 1 5 r y h 7 i^f 1 7 x yoi^ 

[ft 6 1 



1 1 ^ — R 

7 y is (tetrahydrofuran:THF) (5 0ml) 
#H*T-e*»U, - 7 8"ClCJWJILfc. n-y^y 
(6. 8ml, ^^^^2. 5M) $:ITlt 
*Px.fc 0 5#jKiBSK 1-3— K^^^>- (2. 5m 
1, 1 7mmo 1) &^<Dlgm^1JUx_tl 0 rcO^ffiti, 

tt, M g so 4 -eft* sn, WBsnfc. 

te, *>y#^/U (1 : 2^^;UT±^—h : — =3f--y-V) 

[0 0 3 1] Z.<D±f£m*, THF (5 0ml) t 3 N 
(^)HClg$|:g«$^ '>ft< ttl 5#it^Six 

SMattiftii. h y A (dilute sodium bicarb 

onate) £ ?) m&£tl, M g S 0 4 \££ V ft* Six 
fc„ r<7)^^)fi, ffiSH*ri*{^ 2, 8-^^^;U7 

> F7^ft7xy- 5 , i l-i/tyov'ywry 
^J^ttft:^S'&•©IIJ!^^^:fflv^bi^fc 0 no^JSfett, Dela 
Cruz^^ X V x J. Org. Chem. Vol. 57, p. 6192 (19 9 
2) (c|saSixTV>5o 

[0 0 3 2] 7^^^7^t (0. 2 5 g) 
ftTk^ (0. 0 0 2 5 g) &tOTi£ft£*5ii (0. 2m 
1) ^A^tim^y^^^^/—^ (2 5ml) ft 
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©»*tt, -tiX-eiL, «W:4mm*fcl4 0. 2 3mm, 
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[0043] M^flctmo** y r»«i«©*ttjtt:, 
r^nm^,*^ ^«a4*tt&r/ttflfj Csze, s. m. , PP . 30 

-35,200-207 ( 1 9 8 5) ] ldl5<8 £tX,"CV>6 0 TV h 
^✓M^tt, ^W^Wff^^/UASr^iS.; 6 0"^ 7 0 

[0 0 4 4] 

[i£l] 

* 1 
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6 0 0. 0 4 

7 0 0.04 5 

8 5 0.0 9 
1 0 0 83J£^& 
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[0045] suoftfcf- #%mz>tc£>\zmfe£ti 

S£l 0 O^t Lfc7^W*T*te, igJKWft^Slff^-f 
Sttfc. 

[0 0 4 6] HJS0O2 a - 2 c T*fE^Lfc i^TVl^/UT 

yh7 *Jtty =. >tt<D y j juj±<d&W}& h £ fcffl^ b 

/l"?fcofco **0(B4:ft*fc©Jt^4/"l-C. v>T 
[0 0 4 7] LJ5>>U 4/lOS^lt^^W^O^-f 

(4/i^it^s^) 

nsfRtt, /hSv^jtt (i. 5 / 1 <ntt<Dm&) X£.& 

[0 0 4 8] 
[^2] 
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